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[57] ABSTRACT 

An integrated pager and cellular phone (123) includes 
circuitiy (502, 515) that responds to receq>t by the pager 
(122) of an incoming-call-indicative paging signal by con- 
necting the cellular phone (121) to a battery power source 
(513). This activates the cellular phone, whereupon it reg- 
isters with a base staticHi (107-109) and thus becomes able 
to receive the incoming call. Hie circuitry further responds 
to receipt by the pager of a second paging signal by 
disconnecting the cellular phone from ttie battery power 
source. This allows the cellular phone to be kept in a 
deactivated condition and not draining battery power at 
times when the ceUular phone is not in use, without missing 
incoming calls, and does so automatically, without interven- 
tion of the user of the cellular phone. 
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PAGER-CONTROLLED WIRELESS icg to the invention, there is provided an integrated pager 

RADIOTELEPHONE and wireless radiotelephone which are interconnected such 

.. . „ _.. .. ^ that the pager enables, or activates (c.g., turns on by causing 

CROSS.RE™i^TO RELATED ^ ^^^^^ ^^3, radioCel^one in 

AFPUCAnON 5 response to receipt of a paging signal. Preferably, the pager 

This plication relates in subject matter to application of also disables or deactivates the wireless radiotelephone in 

Gaulke et al. entitled "Automated Wiieless-Call Completion response to receipt of anodier paging signal Consequently. 

Usmg a Paging Network", filed on even date herewith and the wireless radiotelephone can be enabled or activated 

assigned to the same assignee. whenever there is an incoming call for the wireless 

TECHNICAL FIELD ^° radiotelephone, singly by sending to the pager a paging 

lE^mxiwu. riziL.iy signal indicative of the incoming calL This allows the 

This invention relates to paging and wireless radiotele- wireless radiotelephone to be kept in a disabled, deactivate4 

phone services and equipment. condition and not draining battery power at the times when 

BACKGROUND OF THF INVPNTHON wireless radiotelephone is not in use, without missing 

BACKGROUND OF THE INVEIsrnON ^ ^ incoming calls. Moreover, it has the advantage of activating 

Both paging systems and wireless radiotelephone systems and preferably also deactivating the wireless radiotelephone 

are well known in the art. Paging systems are typically automatically, without intervention of the user of the pager 

one-way radio oonununications systems that transmit rather and the wireless radiotelephone. 

powerful signals from a paging cxdiange to cover a large xtesc and other advantages and features of the invention 

geogriq>hical area-such as an entire state or region, f<ff 20 wiU become mOTc apparent from die foUowiog description 

example— with the l^oadcast in OTdcr to alert a person ^ illustrative embodiment of the invention, taken 

possessing a pagex anywhere in that gcogr^hical area and together with tiie drawing, 
to send a short message, such as a call request or a td^hone 

number, to the pager's display. In contrast, wireless (e.g., BRIEF DESCRIPTION OF THE DRAWING 

cellular) radiotelwhone systems are two-way radio commu- 23 ^ . t ^. * 

nications systems Aat ttansmit rather weak signals at dif- . HG. 1 is a blodc diagram of an lUuslrativc telecommu- 

ferent frequencies from a pluraUty of base stations to cover ^"^^fi system that embodies an illustrative implemcnta- 

a smaU area-a ccU-^nd each base station with the invention; 

transmissions. A mobile wireless radiotelephone communi- ^ " * ^^^^ diagram of an adjunct processor of the 

cates with the base station of whatever cell it hqipens 30 system of FIG. 1; 

presently to be located in via like ratho* weak signal trans- FIG. 3 is a block diagram of an integrated cellular 

missions to receive and to originate wireless telephone calls. radiotelephone and pager of ttie system of RG. 1; and 

In traditional cellular systems, each base station constantly FIGS. 4-4 are a flow diagram the opo^ons of the 

engages all cellular telephones in its cell in specific two-way system of FIG. 1. 

communications, called •Registration'', whereby the present 35 

location of any cellular phone is determined and incoming DETAILED DESCRHTION 

caUs for tiiat ccUular phone can be directed by toe cellular piQ. 1 shows an illustrative telecommunications system, 

exchange to tfie base station that is prescntiy serving that jhe telecommunications system comprises a cellular 

cellular phwie. system, such as toe AT&T Autoplex® system, toat conven- 

Many users of cellular phones have continued to use 40 tionally includes a mobile telc(^one system office (MTSO) 

pagers, which has led scmie manufacturers to combine boto 103 toat serves as a wireless caU exchange and provides 

devices into a single unit. Illustrative examples toereof are wireless call processing and call routing services, a network 

disclosed in U.S. Pat Nos. 5,1 17,449, 5,148,473, 5,153,903, control point (NCP) 102 that is connected to MTSO lt3 and 

and 5,247,700. serves as a database of information about toe configuration 

Because of toe continuous two-way transmissions and pfcsent status of toe cellular system, a plurality of base 

involved in registration, boto toe transmitter and toe receiver stations 107-109 connected to MTSO 103 and eadi jHovid- 

of a tumed-on whreless radiotelephone are active and con- ing wireless call services to cdlular telephones 120-121 that 

suming energy. Quite often, wireless radictd^hones oper- are presentiy located in its cell 117-119, respectively. The 

ate on battery-siQ>plied energy, and the transmitter drains telecommunications system of FIG. 1 fiirtocr courses a 

significant amounts d[ energy from the battery. Many useis ^ paging system toat conventionally includes a paging 

of battoy-powcred wireless radiotelqihones turn on their exchange 105 toat provides paging services to pagers, such 

wireless radiotelephones only when making outgoing calls, as a pager 122, through at least one paging transmitter 106. 

in order to conserve battery life. And quite often, users The geographical area covered by a paging transmitter is 

simply forg^ to turn toear wireless radiotelephones on. typically large con^xared to toe area of a cell, and encom- 

Consequcntiy, it happens all too often toat a user of a passes a plurality of cells. The tdeccmmiunications system 

wireless radiotelephone misses incoming calls because toe of FIG. 1 furtocr conqnises a landline tclqtoone system that 

user's wireless radiotelephone is turned off and toe exchange conventionally includes toe public service telephone net- 

cannot conq)lete the inocming calls to toe wireless radio- work (PSTN) 101 that interconnects a plurality of 

tel^one. In contrast, pagers have no transmitter (or at least telq>bones, such as telq)hone 100. To provide call capability 

no constanUy-active transmitter) to drain their batteries of ^ between landline telephones such as telqihooe 100 and 

power, and their receivers consume only small amounts of cellular telephones 120-121, MTSO 103 is conventionally 

power. Consequentiy, users typically keq) toeir pagers interconnected wito PSTN 101. 

turned on all of toe time. As described so far, toe telecommunications system of 

SirMMARY OF THF TNVFNTrnKT ^ ^ convcntionaL According to toe invention, however, 

SUMMARY OF THE INVENTION 65 at least some cellular system users, such as user 123, are 

This invention is directed to solving this problem of toe equipped wito a cellular telephone 121 and a pager 122 that 

prior-ait wireless radiotelephone systems. Generally accord- are integrated into a single unit as shown in FIG. 3. Cellular 
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20 



phone 121 is substantially conventional, but for the presence 
of a pager-controlled switch 315. Cellular phone 121 
includes a transmittcx 510 and a receiver 511 operating 
under control of cellular phone logic 512 and powered by a 
battery 513. Circuits 510-512 are connected to battery 513 
through switch 315 which is controlled by pager 122. Pager 
122 includes a conventional paging receiver 500 connected 
to a conventional paging decoder 501. According to ttic 
invention, pager 122 further includes interface circuitry 502 
that operates switch 315 under control of decoder 501. 
Circuits 500-502 are illustratively powered by battery 513, 
and are always turned on. When decoder 501 decodes a 
received incoming-call indication, it not only alerts user 123 
thereof but also causes interface circuitry 5W to dose switch 
315, thereby connecting circuits 510^12 to battery 513 and 
turning ceUular phone 121 on. This causes cellular phone 
121 to undergo registration and thus become able to receive 
the incoming call. And when decoder 501 decodes a 
received power turn-off indication, it causes interface cir- 
cuitry 502 to open switch 315, tiicreby disconnecting cir- 
cuits 510-512 from battery 513 and turning cellular phone 
121 off, whereby celhilar phone 121 again becomes unable 
to receive incoming calls. 

Further according to the invention, die telecommunica- 
tions system of FIG. 1 includes an adjunct processor 104 that 
is connected to MTSO 103, NCP 102, and paging exchange 
105, and tiiat provides for cellular-call completion with the 
aid of the paging system. 

As shown in FIG. 2, adjunct i^occssor 104 is a general- 
purpose stored-program controlled oon^Hiter that includes a 
memory 202 for storing control programs, a processing unit 
201 connected to memory 202 for executing the control 
programs, and an input and output (I/O) intarface 200 for 
enaWing processing unit 201 to communicate with XfTSO 
103, NCP 102, and paging exdiange 105. Adjunct jwoccssot 
104 is illustratively the AT&T Conversant® system The 
control programs in mcmcny 202 inqdement the adjunct- 
processor 104 functionality flowchaited in FIGS. 4-6. 
Alternatively, the control programs in memciy 202 may be 
stored in and executed by MTSO 103, whcxctoy MTSO 103 
effects tiie functionality of adjunct processor 104 and 
adjunct processor 104 is not needed. FIGS. 4-6 show the ^ 
operations of the entire telecommunications system of FIG, 
1 tiiat implement a first illustrative embodiment of the 
invention. 

As shown in FIG. 4, when MTSO 103 receives a call 
incoming f(H a cellular phone 121, dthcr from a landline 
telei^ooe 100 via PSTN 101 or from another cellular phone 
120, at step 300. it attempts to extend tiie call to cellular 
phone 121. First, MTSO 103 sends a query containing the 
called number to NCP 102, at step 302, to determine if the 
called cellular ^onc 121 is registered with any base station 
107-10S>, and if so, which one. NCP 102 responds to die 
query by searching its data to determine if called cellular 
phone 121 is registered, at step 304. If called cellular phone 
121 is registered, it is able to receive the incoming call So 
NCP 102 conventionally sends the information back to 
MTSO 103 in a query response, and the MTSO convention- 
ally extends die call to called cellular phone 121 via the one 
of the base stations widi whidi cellular phone 121 is 
registered. However, if NCP 102 finds at step 304 that called 
cellular phone 121 is jocscntiy not registered with any base 
station, it is not able to receive the incoming call and the 
attend at extending the call to ceUular phone 121 cannot be 
coiiq>leted, and NCP 102 notifies MTSO 103 tiiereof , at step 
306. In response, MTSO 103 sends another query to NCP 
102 inquiring whether alternative call treatment is being 
provided for this cellular phone 121, at step 308. Alternative 
treatment may include a call-coverage path, such as con- 
necting the call to the called party's mailbox in a voice 
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messaging system (not shown). According to the invention, 
the data in NCP 102 do provide for alternative call treatment 
for cellular phone 121, and the first altonative call destina- 
tion in the coverage path of cellular i^ne 121 is specified 
to be adjunct processor 104. NCP 102 makes tiiis 
determination, at step 310. and sends notice diereof to 
MTSO 103. at stq) 312. In response, MTSO 103 routes and 
connects the call to adjunct processor 104, at step 314. 
Adjunct processor 104 receives the call and puts it on hold, 
at step 316. While the call is on hold, adjunct processes' 104 
plays a pre-recorded announcement to die caller informing 
tiie caller to stay on the line while the called party is paged, 
at step 318. Adjunct processor 104 also sends a paging query 
fOT called cellular phone 1*21 to NCP 102, at step 320. NCP 
102 finds die pager number of pager 122 that is associated 
witii cellular phone 121 in its records for cellular phone 121, 
at step 322, and sends this pager number to adjunct proces- 
sor 104, at step 324. In response, adjunct processor 104 
sends a paging request to paging exchange 105, at step 326. 
The paging request contains the pager number oi pager 122 
and a request to send it an incoming-call indication. Adjunct 
processor 104 also starts a timer, at step 328, that gives 
cellular phone 121 a predetermined amount of time to 
become registered. 

In response to the paging request paging exchange 105 
broadcasts an incoming-call-indicative paging signal con- 
taining the pager numbo^ provided by adjunct processor 104 
and an incoming-call-indication code, at step 330. Pager 122 
receives the paging signal and recognizes its pager number, 
at step 332, and in response it turns on cellular phone 121, 
at step 600 of FIG. 5. In response, cellular phone 121 
automatically undergoes a conventional registration proce- 
dure wifli base station 109 diat serves cell 119 in which 
cellular phone 121 is presentiy located, at st^ 604, and so 
becomes able to receive the incoming call. In response to tiic 
registration, base station 109 notifies MTSO 103 of the 
registration, at step 606, and MTSO 103 in turn notifies NCP 
102, at step 620, causing NCP 102 to update its records fcH^ 
ceUular phone 121 accordingly, at step 622. 

In the meantime, adjunct processor 104 periodically pedis 
NCP 102 for the status of cellular phone 121, at st^ 610. 
Until cellular phone 121 registers with a base station, NCP 
102 replies to die poll widi an indication that cellular phone 
121 is not registered, at step 614. In response to the 
indication of non-registration, at step 614, acljunct processor 
104 repeats pdling of NCP 102 at step 610 until die timer 
tiiat adjunct processor 104 had started at st^ 328 of FIG. 4 
times out, at step 616. If cellular phone 121 raters widi a 
base station and NCP 102 is informed diereof at step 622 
before the timer times out at step 616, NCP 102 rentes to a 
poll at step 610 with an indication that cellular phone 121 is 
registered and an identification of base station 109 with 
which cellular phone 121 is registered, at step 624. In 
response to this indication, at step 614, adjunct processor 
104 resets the timer that it had started at step 328, at st^ 
630. The timer now begins to time an interval during whldi 
cellular phone 121 must answer the call Adjunct processor 
104 also bridges die caU back to MTSO 103, at step 632. 
This results in the call being connected back to MTSO 103 
through adjunct processor 104, tfaoeby allowing adjunct 
processor 104 to monitcH^ the call, at step 636. MTSO 103 
responds to the bddged call as if it had just received die call, 
and attcnq>ts to extend (Le., connect) the call to cellular 
phone 121 in the conventional manner, at step 634, as if 
MTSO 103 had just received the call. 

Adjunct processor 104 is monit<Hing the call, at step 636. 
If base station 109 connects die call to cellular phone 121 at 
step 640, and cellular phone 121 answers die call, at step 
642. before the timer that adjunct processor 104 had reset at 
step 630 times out, at step 646, adjunct processor 104 detects 
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the call answer, at step 644. Id response, adjunct processor 
104 turns off the tuner, at step 650, and continues to monitor 
the calL at step 65X When one of the parties to the call hangs 
up the call, e.g., at step 656, and base station 109 proceeds 
to disconnect the call, at step 654, adjunct processor 104 
detects this condition, at stq> 658. In response, adjunct 
processor 104 sends a power turn-off paging request for the 
pager numbo' of pager 122 to paging exchange 105, at step 
660. Paging exchange 105 respcmds by broadcasting the 
request via a paging signal at step 662. Pager 122 rccdves 
and recognizes the paging signal at step 664, and responds 
thereto by turning off cellular phone 121, at step 666. 

If the timer that was started at step 528 of FIG. 4 times out 
before cellular phone 121 registers with a base station, at 
stq> 616. or if the timer that was reset at step 630 times out 
before adjunct processor 104 detects that cellular phone 121 
answered the call at step 646, adjunct processor 104 pro- 
ceeds to stq> 700 of FIG. 6. At step 700, adjunct processor 
104 sends a power turn-off paging request for the pager 
number of pager 122 to paging exchange 105. Paging 
exchange 105 responds by broadcasting the request via a 
paging signal, at step 702. Pager 122 receives and recog- 
nizes the paging signal, at st^ 704. and re^nds thereto by 
turning off cellular phone 121, at step 706. Adjunct proces- 
sor 104 then sends an alternative destination query to NCP 
102, at step 740. NCP 102 responds by checking the 
coverage pa^ of cellular phone 121 to determine if any 
alternative destinations other than adjunct processor 104, are 
specified therein, at step 742, and informs adjunct processor 
104 acccvdingly, at step 744. If there is an alternative 
destination specified fo^ calls to cellular phone 121^ as 
determined at step 746, adjunct processor 104 plays an 
announcement to the caller on the held call informing the 
caller that the called party could not be reached and diat the 
call is being routed to an alternative destination, at step 748. 
Adjunct processor 104 then sends a request to NTTSO 103 to 
transfer the call to the alternative destination, at step 750. 
MTSO 103 does so, at step 752, and continues to process the 
call in the conventional manner, at step 754. 

Returning to step 746, if it is determined there that an 
alternative destination is not specified for calls to cellular 
phone 121, adjunct processor 104 plays an announcement to 
the caller on the held call informing the caller that the called 
party could not be reached and that the call is being 
terminated, at step 760. Adjunct processor 104 then hangs up 
the call, at step 762. 

Alternatively, if the timer times out at step 616 or stq> 
646, adjunct processor 104 may dispense with trying to find 
an alteniative destination for the call and may proceed 
directly to steps 760 et seq., as indicated by the dashed line 
inFKi. 6. 

Of course, various dianges and modifications to the ^ 
illustrative embodiments described above will be apparent to 
those skilled in the art For example, the service may be 
extended to be used in conjunction with any device (e.g., fax 
machine, cellular modem) f<Hr the purpose of turning on and 
qS and/or rcprogramming the device via the paging netwoark. 
Also, the service can be implemented in a cellular radio- 
telephone system without the need for a separate paging 
system, if the cellular system inqilements a paging-like 
capability (e.g., a "short message** capability). Such changes 
and modifications can be made without departing from the 
spirit and the sc<^ of the invention and without diminishing 
its attendant advantages. It is therefore intended that six^ 
changes and modifications be covered by the foUowing 
claims. 

The invention claimed is: 

1. An integrated wireless radiotelephone and pager com- 
prising: 
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a wireless radiotelephone for receiving wireless calls (hat 
selectively recdves power through a switch coupled to 
a battery; and 

a pager, coupled to the battery independent of the switch, 
the pager being operable to send a control signal that 
closes the switch in response to receipt by the pager of 
a first paging signal, thereby enabling the wireless 
radiotelephone to receive power and an incoming wire- 
less call. 

2. The integrated wireless radiotelephone and pager of 
claim 1, wherein: 

the switch opens in response to receipt by the pager of a 
second paging signaL for disabling the wireless radio- 
telef^cMie from receiving the wireless calls. 

3. An integrated wireless radiotelephone and pager com- 
prising: 

a battery; 

a wireless radiotelephone; 
a pager; and 

means connected to die pager and to the wireless radio 
telq)hone, responsive to lectipi by the pager of a first 
paging signal, for connecting the wireless radiotele- 
phone to the battery; 

wherein the pager is coupled to the battery independent of 
the connecting means. 

4. The integrated wireless radiotelephone and pager of 
claim 3 M^erein: 

the connecting means are further responsive to receipt by 
the pager of a second paging signal, for disconnecting 
the wireless radiotelephone from the batteiry. 

5. The integrated wireless radiotelqihone and pager of 
claim 4 wherein: 

the wireless radiotelef^one is a cellular phone, and acti- 
vation of the cellular phone causes the cellular phone to 
register with a base station of a cellular system. 

6. The integrated wireless radiotelephone and pager com- 
prising: 

wireless radiotelephone circuitry; 
paging circuitry; and 

a battery connected in parallel to the paging circuitry and 
to a pager-operated switch coupling the battery to the 
wireless radiotelephone circuitry; 

wherein the pager-operated switch is responsive to receipt 
of a first paging signal by the paging circuitry for 
closing a coimection between Ae battery and the wire- 
less radiotelephone circuitry to activate the radiotele- 
phone circuitry, and further responsive to receipt of a 
second paging signal by the paging drcuitxy for open- 
ing the connection between the batteiy and the wireless 
radiotelehone circuitry to deactivate die radiotelephone 
drcuitiy. 

7. The integrated wireless radiotelqihone and pager of 
daim 6 wherein: 

die wireless radiotel^one circuitry comprises cellular 
phone drcuitiy, and activation of the cellular phone 
drcuitiy causes the cellular phone circuitry to register 
with a base station of a cellular system 

8. The integrated wireless radiotelephone and pager of 
daim 1, v^ierein: 

the switch opens in response to rccdpt by the pager of a 
second paging signal indicating the incoming call has 
been disccumected has not been received by the 
wireless radio tel^one within a predetermined time 
period. 
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